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IN THE CLAIMS 

Please amend the claims as follows: 

1 . (Original) A clock and data recovery (CDR) device capable of recovering a 
clock from data transmitted at a variable data rate, the CDR device comprising: 

a reference clock generating section arranged to generate a reference clock 
corresponding to the variable data rate in accordance with a control signal; 

a clock and data recovery section arranged to receive the transmitted data, recover 
a clock and data from the received data and output the recovered clock and data; and 

a control section arranged to generate the control signal according to the variable 
data rate and send the control signal to the reference clock generating section; 

wherein the transmitted d ata received by said clock and recovery section does not 
require a clock com ponent. 

2. (Original) The CDR device according to claim 1, wherein said reference cloc 
k generating section comprises: 

a basic clock generator arranged to generate a basic clock as an internal clock; 

a first divider arranged to divide the basic clock generated by the basic clock 
generator by a first value P set by the control section; 

a frequency detector arranged to compare the divided basic clock with an output 
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signal of a multiplier and output an error there between; 

a loop filter arranged to filter an error signal output from the frequency detector 
and compensate for a feedback loop; 

a first voltage-controlled oscillator arranged to extract a phase-synchronized 
clock under the control of the loop filter; and 

a multiplier arranged to multiply the synchronized clock output from the first 
voltage-controlled oscillator by a second value Q set by the control, section to output the 
reference clock. 

3. (Currently Amended) Th e CDR device ae ee rding to oloim 1 , A clock and data 
recovery fCDR) device capable of recovering a clock from data transmitted at a variable 
data rate, the CDR device compr ising: 

ajgfercnce clock generat ing section arranged to generate a reference clock 
corresponding to the variable data rate in accordance with a control signal: 

a clock and data recovery section arranged to receive the transmitted data, recover 
aclock and data from the received data and output the recovered clock and data: and 

^control section arranged to generate the control signal according to the variable 
data rate and send the control si gnal to the reference clock generating section. 
wherein said clock and data recovery section comprises: 
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a NRZ (No Return to Zero)-PRZ(Pseudo Return to Zero) converter arranged to 
convert an NRZ signal having no clock component into a PRZ signal including a clock 
component and outputtiog the PRZ signal; 

a phase/frequency detector arranged to compare the reference clock output from 
the reference clock generating section with a clock component of the signal outputted from 
the NRZ-PRZ converter to detect a phase error there between, compare a clock of a signal 
outputted from a second divider, which has been produced by dividing an output clock of 
a second voltage-controlled oscillator by a third value M set by the control section, with 
the clock component of the signal outputted from the NRZ-PRZ converter to detect a 
frequency error there between, and output the frequency error; 

a filter arranged to filter the frequency error and compensate for a feedback loop; 
a second, voltage-controlled oscillator arranged to output a phase-synchronized 
cloc k according to the control of the filter; 

a second divider arranged to divide the synchronized clock outputted from the 
second voltage-controlled oscillator by a third value M which is set by the control section 
and output the divided clock; and 

an output section arranged to receive' NRZ data and the synchronized clock 
output from the second voltage-controlled oscillator and output a combined a clock and 
data signal. 
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4. (Currently Amended) The CDR devic e according claim 2, ■ ■ A clock and data 
recovery (CDR) device capable of recovering a clock from data transmitted at a variable 
data_ratc ,_.lhe CDR device comprising: 

a reference clock.generati ng section arranged' to generate a reference clock 
corresponding to the variable data rat e in accordance with a control signal: 

aclock and data recovery section arranged to receive the transmitted data, recover 
a dock and.data from the received data and output the recovered clock and data: and 

a control section arrange d to generate the control signal according to the variable 
data rate and send the c ontrol signal to the reference clock generating section: 
wh erein said reference clock generating section comprises: 
a basic clock generator arranged to ggnerate a basic clock as an internal clock: 
ajjjSt divider arranged to divi de the basic clock generated by the basic clock 
generator by a first val ue P set by the control section; 

a frequency detector arranued to compare the divided basic clock with an outp ut 
signal of a multiplier and output an error there between; 

ajoop filter arranged to filte r an error signal output from the frequency detector 
a nd compensate for a feedback loop: 

a first voltage-controlled oscil lator arranged to extract a phase-svq chronigqj 
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clock under the control of the loop filter; fl nrf 

a multiplier arranged to multiply the synchronized clock outnut from the first 
voltage-controlled oscillator h Y a ggsgnd yahjg Q set bv the control section to output the 
reference clock: 

wherein said clock and data recovery section comprises: 
a NRZ (No Return to Zero)-PRZ(Pseudo Return to Zero) converter arranged to 
convert an NRZ signal having no clock component into a PRZ signal including a clock 
component and outputting the PRZ signal; 

a phase/frequency detector arranged to compare the reference clock output from 
the reference clock generating section with a clock component of the signal outputted from 
the NRZ-PRZ converter to detect a phase error there between, compare a clock of a signal 
outputted from a second divider, which has been produced by di viding an output clock of 
a second voltage-controlled oscillator by a third value M set by the control section, with 
the dock component of the signal outputted from the NRZ-PRZ converter to detect a 
frequency error there between, and output the frequency error; 

a filter arranged to filter the frequency error and compensate for a feedback loop; 

a second voltage-controlled oscillator arranged to output a phase-synchronized 
clock according to the control of the filter; 

a second divider arranged to divide the synchronized clock outputted from the 
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second voltage-controlled oscillator by a third value M which is set by the control section 
and output the divided clock; and 

an output section arranged to receive NRZ data and the synchronized clock 
output from the second voltage-controlled oscillator and output a combined a clock and 
data signal. e 

5. (Original) The CDR device according to.claim 2, wherein the reference clock 
is calculated by the equation: 

frcf- (basic clock) x (Q/P) (wherein P and Q are parameters set by the control 

section). 



6. (Original) The CDR device according to claim 3, wherein said filter is a PID 
(Proportional Integral Differential) filter. 



7. (Original) The CDR device according to claim 3, wherein said output section 
is a D-flip-flop, 

8. (Original) The CDR device according to claim 4, wherein said filter is a PID 
(Proportional Integral Differential) filter. 
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9. (Original) The CDR device according to claim 4, wherein said output section 
isaD-flip-flop. 

10. (Currently Amended) A method for recovering a clock from data transmitted 
at a variable data rate, the method comprising the steps of: 

generating a control signal ba$ed upon the data rate signal of a received data 

signal; 

generating a reference clock in accordance with the control signal; 
recovering a clock and data from the received data signal wherein the received 
data signal does not require a clock component : and 
outputting the recovered clock and data. 

11 . (Original) The method according to claim 10, wherein said generating step i 

ncludes: 

generating a basic clock as an internal dock; 

dividing the basic clock by a first value P which is part of the control signal.; 
comparing the divided basic clock with an output signal of a multiplier and 
outputting an error there between; 
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filtering the error signal and compensating for a feedback loop; 
extracting a phase-synchronized clock under the control of the loop filter; and 
multiplying the synchronized clock, using the multiplier by a second value Q 
which is part of the control signal. 

12, (Currently Amended) She -m e thod a €€Of4^-4e- claim 10. A method for 
recovering a clock from data transmi tted. at a variable data rate, the method comprising the 

aencrating a control signal based unon the data rate signal of a received data 

signal: 

SCTcmtjmL^r eierence clock in accordance with the control signal- 
m etering a clock and data from the received data s ignal; and 
outputting the recovered clock and data: 
wherein $aid recovering step Includes: 

converting an NRZ signal having no clock component into a PRZ signal 
including a clock component and outputting the PRZ signal; 

comparing the reference clock with the clock component to detect a phase error 
there between, comparing a clock of a signal outputted from a divider, which has been 
produced by dividing an output clock of a voltage-controlled oscillator by a third value M 
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set which is part of the control signal, with the clock component to detect a frequency error 
there between, and outputting the frequency error; 

filtering the frequency error and compensating for a feedback loop; 

outputting a phase-synchronized clock, by the voltage-controlled oscillator, 
according to the control of the filter; 

dividing, by the divider, the synchronized clock outputted from the 
voltage-controlled oscil lator by a third value M which is part of the control signal and 
outputting the divided clock; 

receiving NRZ data and the synchronized clock outputted from the 
voltage-controlled oscillator; and 

outputting the NRZ data and the synchronized clock as a combined clock and 
data signal. 
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